Vascular cell adhesion molecule-1 is a key adhesion molecule in melanoma cell adhesion to the leptomeninges.
Leptomeningeal metastases occur in up to 8% of patients with systemic malignancies and have a poor prognosis. A better understanding of the pathophysiologic processes underlying leptomeningeal metastases is needed for more effective treatment strategies. We hypothesized that tumor cells will have to adhere to the well-vascularized leptomeninges, because the cerebrospinal fluid lacks nutrients and growth factors for efficient tumor cell proliferation. Specific receptor-ligand interactions, which are unknown until now, will mediate this adhesion process. We determined the growth characteristics of B16F-10 melanoma cells in cerebrospinal fluid. The expression levels of specific adhesion molecules on both mouse leptomeningeal cells (MLMC) and murine B16F-10 melanoma cells were measured by immunofluorescence flow cytometry. We used mAbs to determine the function of these specific adhesion molecules on B16F-10 melanoma cell adhesion to a leptomeningeal cell layer under static and (cerebrospinal fluid-like) flow conditions. B16F-10 melanoma cells did not proliferate in cerebrospinal fluid because of a lack of nutrients and growth factors. MLMC expressed low levels of vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), beta1- and beta3-integrin subunits, and CD44. VCAM-1 expression on MLMC was shown to be up-regulated by TNF-alpha. Blocking VCAM-1 on the MLMC with a mAb resulted in a 60% inhibition of melanoma cell adhesion to a leptomeningeal cell layer under flow but not under static conditions. No additive inhibitory effect on melanoma cell adhesion was found by concomitant blocking of the beta1- and beta3-integrin subunits and CD44 with mAbs. Our experiments indicate that cerebrospinal fluid does not support B16F-10 melanoma cell proliferation, suggesting the need for melanoma cell adhesion to the well-vascularized leptomeninges. VCAM-1, expressed on MLMC, is an important mediator of in vitro melanoma cell adhesion under (cerebrospinal fluid-like) flow conditions.